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SUMMARY
l~ cbJ\ribution of"""""J>Iible 'J'C'C1es Il ......scd 10 mocIoI the opatial spread <Ji
iDf<C1ioua diteaoo:a. 0.. ob)eaI •.., .. 10 cIe>-..,1op 2 indi."""l tpo:W$llaIIIlal ........ _
- b Afncan buft'Illo.,., tbtxiÙc ç:oUJe ...-:p.ibk 10 fOOl 1II diIc:a$e (1')40)
.. the Krqa NallOMl Pwt- Rqioa (KNPR) oCm. RepubliI: oC SoW Afrieo (RSA) -
-..ctelR4r ,- .... """--' 1oIDd .... dIIa. Tboc KI\PR _'-15 !lM: Kncer Naliooal
Port, Lionpopo .,., toi"""",.... pI'O''izI<:a. We "IlPbed~ noappi"l ".-:1'"""
10~ .n..... P"P"~<:<:nlUS dou. 10 a lioot feKlIlWœ us.q; aacilbry dIIa.
... tIo:a sNdy, aocillaty data lIS<d 10 <Iefiœ specia disuiburions ooclu<led aIOCkq l3Ie or
canyiDa "...city .,., lud suilabilil)' parameIers. A~al inf<lm*ioa systan
(mS) wu lIOed 10 identîfy ruilable ""'" -' ""Jtialiœ~ (.-,y c;oordi...l<S)
lQr eldI "PfC1tS. ~fi<: anunaI """"" were modc:lkd U$UIlI; a Pol...",
distn.....tioo. Tboc "",,11"'1 animal COWll data .... mappcd ond ..,II bc UKd 10 model
FMI> aprelld .. ith,n Ille lOIPll...
INTKOOUCTION
In("",,,"i,,,, concemi"llthe 1""",",,0fl" di"nbu,ion of ,_elllible ,poçin i. "",,-asary
li> modollllc ']141i.a1 ,pread ofinfccti,,,,. d' ..aseo, The K~ N.ti",,",1 Park Ilegioo
(I(},'PR) is vitol fo' 'W'>'<:iliaroce ofinfecti"", di......' bec.use the ool1linoous int.rnetioo
be\wccn hun,,". wilrlHf. and live,toc' efO.te. p<>tential fo' lhei, UllTlOmi.. ion. Foc ,he
pwp<.... of thi ••tudy lh. K."IPR i< dcfmcd to include the KruKe' N"tiunai P.r\; (KNP),
Limpopo and Mpum.long. pro"iace' in thoe ROf!'Jblic ofSouth Mtiea (MS"') os sho...
'Ilqwtmetll ofVetennary Integra',,,,, Di=;ences, To","'kM Uni .....it~. College
S~"'. T~x... 77&4J. USA.
'EpidcmÎ(llogy Di,·'.iOd. Oqlarunt:n. or l'md""""" Animal StU<Üo:S. On<k:nnq'''''rt
Faœlty Qi VdCrinary Sci<:noe. Uni""""ty of l're~a.South Mriel.
"Exotic DUate/o l);yWon. Ond=lcpoort Velcrinary lrOO,ute. 0ndeNep00n. South
Mrioca.
'IkpoI1mtDl ofTrQflicaI VdCrinm)' Di....., Facully ni Velcrinary ScÎcll<:eS, Uoi'-a'-
sity of Pretoria, Suuth Mrica
~PR EpodcmioIoay. BIOS Deporonent. Ce=o:decoop6.oon~..
_,,"",Ile IIp'OIIOlIlique )lOlO' le dtvd"""':II><1lI, Frmœ.
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Figure 1: ·n,e Kruger i\"ntional P.... Region sbo.....i"g Ille Kruger ~.lioo.1 Park.
Limpopo and Mplmu.lango Provin<:d ofR'>A inchldcd in this "ooy,
illli~u«: 1. The IU\'P i$"'parwœ /rom lhe l'fO"inces by. fcl'lCe on ili ........lem bounduy
.....bicll is approximal<:ly 400 km in Icngth. One of lh. infccliwl diJeucs of grealesl
coot:em iD lbe Kl'PR is fOOl--.l-tnooIll disetie (l'MD) ...·hich i•• hiply conlagiooo,
bul ruely f'lal vi ....1dise.e alfeaing cJoven hoofed wikll,f. and domco1oc livntoc1.
A n...... or wildlifc: IIp<:Cia in A/rica have ....... dlOWll 10 bec 1lIfec1ed by l'MD
oudl aille A&ic:an bW&Io (S);"""'III n#rpnd (.4..",...erw -'<aIf'W) ,n!he Kl'P.
and ..~lA1 (~ _ ......) ia 1Ioe~. Iafme<! Afriran buffioIo "'"
_dond • .....,..orfMDfOf ""'"Jlliblc 1r.-.x:I: cka 10 Ille K:"P and ompala ID tlIe
KNP iq)lola ean 811 u~ fOf Ibo -..mission eff\tO VI.... fian bufJùo
..,
lOaUle ,,'hich coold Ile due LO lbeir ability LO jwnp pefimckr fenco. l'hylogeoetie
....Jyte5of~s in aule ..... impa1a~b)r SAT 1 s1nins be<weal 1971-1931
il "'" RSA mclicaltd thal ......".J of"'" outbral:. bad 'fft&d from ;mp.lILO aille. 111
oddilioon. q>i<IemioIocica invaliplioas inlo the~ ia ank ill :MIOO. <:aUICd b)r
SAT 1 Md IK SAT 2 ......... in 2001 W<n' lrKCld lNd:: 10 ""If. lbII oKaped from
K..'" The .,....~_JIIllIIIDllâ<&ots,.spca;ib&e for discue...-~ '"
,1; 'ic ..._k fCIDlIIII unclea.
One of "'" limitai..... 0( modeIliaI Ole ~blihoa of ~iblc speaes on a
............ ÎS thal1he aYaJiable~ d:na Il lyp;eally ..... "U"'P'"~L III "'" RSA
Ibil is ......,Iable in tbc: fonn of d,orcpletb lœp5 al <Dstnct bels pel" l'fO'Yinee. Seme
or !he limilllioDs of me,e """'" irH:lode """"""illi lIH: ..mati... of lcal domestie
caille di.!,ibulioons, rq>rtiCnliog Inifi<;,,1 ~ihO'" io do<r>e!lic caule too.Inl' Il dWricl
bouodaricl'OO $UllS",linll IMI caltlc III" Jistributtd lIt'In<>gcoously io lho diStricl c~cn
tiIougl1l1Otne lire., h,we 00 li.c'tock.
Tho obj«;li~e "fthi' ,tudy is te ""'e1ol> melhods 10 estim.le the Ji",ibuli"" ofFMD
...sooplible specics (dameslie caille ond African butTalo) in the K."PR and further use
this data 10 modo:l!he spreod of FMI) in Ibe KNPIt of the RSA.
MATElUALS A:'IID MimiOns
Tk do6)iOOlic mcIllod __ modilicd (S. Rollo. L ll~ " M. Vo-ard, llIIpIl>-
hsW ) br~y .tloaai,. poiDlI on kleo:ted __ foI~br d alo, '•
... a Poiaoa dutribIIllon .s.od varyinc S\OCki... mIeS..
Rl'IJ'OSI"dhe A.ciI• .,· Dai.
Thc dIstribution Oflllioul JPCCiCll <:llIl bc appro.IJ....lcd """8 'o'ttlOf~ dasyrnel.
rie mepping mcù>od!I defined sa \ISing additional .,r"",,llioo 10 di5a~lI"t< c.........
rtSol",ion population ,"",la to fi..., m.olution. This morhot! "'... moJifieJ br ineillding
• reiu"n distributi"" (5. Roll". l~ HighfielJ & M. Wlrd, \lIlpuhlisJ>«i d~I~). The .d·
ditinlllll infortllation t>C«83IIry Lu di<llggreg.t< e,,,",,,, da.. was stocklng ..10 (Ii_tock)
for cort'InIen:ill and curnmunal tàrmer.;l curyiOS capacity (wildli!'e). river n<.1work and
"'iota1ion I.yen. 1'11" .toekilli "'1<: is ddined .. lIIe ntunb<:r of ani.....u per .....=
kilomoll'e.s.od wu alc:uialed Wli"ll2004 cemua d.s.ilt .......,...:1 l'rom Nl.Iionai """"'nary
S«vJœs ONS). Con1men:ÎlII farmas dur",. fToon OOfI1mUDIIlurnen _lhey blve
ddiaaI baomdlMItI)&IftJ Il>rir J.nd.. excl....ve "&b1J f.. lbe~ and produœ
oompellti...,1y f..~ marl<... Ul th,,:, RSA.. On Ille Olha" "-1, 1DOfl__-1 &m.-
erl on: prilnarily pais' ...., ran.en, hl..., .....,fiaed ""'-'aria Md ...",..a11 .""
optlI_ ri&fIl$ 10 dcf""'" cran.. ,..... "The 'P'bal ....t«JOucial fann~ c:om--
tDIIRIII Iantk md ri."Cf ac:lWort I"vf 1 i"'l"'P' ..... MpuroaWlp P'O"_ ÎIl2000 .."",
.s.tqUiml l'rom 1he ::-NS. The wildIJf<: otDPIS wu.s.cqWred froaI Soutb Afric.s.n r.;mo-I
Parb (SA~ARK~1.This DOUIisttd ofthe 2001 ArnaJl bulhlo mega herl>ivure cm5lIi
dalI for Ille Ullire "-NP.
Tho 2004 SootlI Amean N.ti.....J lIiodivo,.,ily InltituLe (SA.'\lBl) ~t;.,n Inop fill"
KSA. 5wa;,;la~d ond LeS<>loo wall acquired t'rom the Departmem ofEn~i'''''lT'K:nlal Ar-
w,
r~if"l and li>uri..n (DF.AT), nu. veget.tion ""'P CI"";,l, of 441 vegetation types which
on: clnssitled into 9 ""'iot biOlT>el! ",p.eoentill8 largo J>lItural Il'''"1 ddined by vegetal;""
l)'pC and c1imale, The 9 biomc:o.,.., namcd .. follO\Ol'l Albany thicktl, ~rt. foml~
P"'",Iand. NIII\I-Karoo. uv """,ulenl KMoo and welWlds. Ail Geogœphi<; lnfor.
nwioo SYllel1ll (GIS) data ",-';1abIe al _ foies ""th l """le.,f I;SOOOO.
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Alli"" llIUl for m'''''llinK the data were <!one ift ArtOIS. The 1.nd pa=l, f"r
Limpopo .nd Mpumal.nga pro"iflCt"j W«'e proj«led the: .."'" Oi !he ""K<:tIli<>n laye....
Jhen, w= 28.183 form paro:l. in Limpopo province. l'rom lhesoe. 376 paroeIs ",'licil
Md li(> form lWllol:ll w.:r" <:xcludcd. Sorne commere",1 I.aod paro:l boultdari.. w=
O'IaiapPlnl "';lh cornmW>lll Iaods and "'«'e enl'Cd from the COIlUIItIt\I,I IlUIds. This
n\IUll«l in lW'() ttpame form opcciflc l"ycrI: one f<lJ OOIlIIllIerciai parœls and ano1her
JUr cu.wultlod 1......... ,.J",.. ,,~, ~o< top fM" "ffi&...-e 2 """1 X"..., _1. ~,.,....... ;"
~1S. The IlOClma illies f<lJ ".,"'~ 'cial and communal lancII ulra<:1t<l from III..
I"'C""Illbove were CIlculaled in ExcellJOin& 2O(M «mvI dola.
The 2001 mep~ fik fu< Ar;;.,., ""lfalo ....~ 10 Ullt{ Zone 36
SouIh (WGS (loi). The dala~ ofld ""/flic> (J1"1k bulb and ho:nk ofbulls)
.., bulfalo Ioml (1Olal wtlictI i..I·...... calva) on IallWde lIId IooI&>lUde JIO"'l .....'m.
iIo u.. IL'lP.
""" ..The cc ., orJ pNnls .......,~ willo the .(Cf...... Ill"'" iJIArdJIS. b1lef-
-um .-Ira in 1poIl'JP1 ...... ~""1dduy1llld.,..bd_...... the .... I.'..'cial
pualo and vqctaIion laya:. The.7 dilreraM vqetaltorl lypc& irILunpapo pm>1Ilœ
""= _lw.lfied ialo. moj<>r biomes (savannah.~ lùrcsts ..... wetIando) III-
in& tI>t Soolt/I Am,"" J\atiolrW Ri.odivcnily IIlSlJlllle d".ifialt1on ocheme The ""'""
of cach or m- bio>mes whlCh Jllle1XaCd wilb eommercial pore.,ls ..-= caIculmcd-
GeogJapNc l«alionl......, rudomly Ideded "inlI howlh 1001. Ul""'III1 iD ArcGIS.
Thest: point...ete "",poned 10 SPSS wh..., lit< PO;S$OIl diltribution used 10 model
"""DII ofallie Il each locltion. The mtan (or 11I0 Poi..,.. d'IUibulum d<oIermined
",jlllilock;". "'le ,,,funllll;on calcu1aled for rommen:iallnd e<.>mm Iarld.,
(~landl have a high biodiv..... ily and ÎlI importa", for doiry. becf lJ'ld '"001 prodoo-
tion in South Mrica l>et>cc ".., "'''''''''' lhal il hM a hig:l>er ltocking I<Ito II1oo ..vannah
biomes, The: 01:>0... pro<cdure ",a, ,.,..ate<! for 00II\tn\IM1 form l'"l'<:cl •. Thc coocep-
lu.1 and <lata prœclS;ngllow di.gram i. shown fi~"fC 2.
The proced"", WU baocd on the: a..u"'ptio" tbat thcrc ",etc 00 callio distrib<>tod io
fore't. and ",o<land. b«au"" lhey ote ",,""itobio biomol, Gnl$slands WO'e ool\8idercd
the: ft'lOIl .,,;,.blc bio",o for gra:ting and !he .lockiD& roi.. "'ilIi doublcd ro' lhi. bi"me. 1\
>VIS .1.... OlS<>med tlla"h.. Poi....... di5lril>olion WIS~(o \0 tlcscribe lhe di-miootion
orcoule III the Limpopo p<1Jvinec.
[n lit< ..inter -... (April 10 Septomber) tho i\friCl/1 ""irai.. lui"" boen ,Jwwn \0
lI<)l au fItnlter tlwI 1 l<îlometre from _ ... """"""'. Th", infnrmation ....... used \0
creale Jl:lIl5iII1IJ llIlpI f<lJ bull buffiolo and bulralo Itcnit ,~ ,"inlOf (April'" Seplember)
and ......",.... (0eL<>ber '" Moreil). The bull buJralo ..... ""lralo bmIs '"....., overlappt:d
",th the ri ....... nctwort. for tI>t ICNPR. lbc tfim""" fmm each pnim '" "'" nverl .......
e.aJo:,ulol«l by joI~"'C tI>t buffilIo dao fi.... ",lh!he apIliollllribul.. oftl>t river. The
tDI1imum disW>ce fmm d>t boJ&Io '" tI>t nver~ illllble 1 _ 1UI:d. 0 """p
11. "'*' fur~ ........ dala 10 Ihc. rivu "l"on i. tI>t IO'lP. The =-
pllUIlS........ 11' :~ IOriv~uAnguri 1OOhcxleMiool inArt<J1S. A"""PlhrcsboId
fIL 10and g kilonotlns ... """" fur bon ""lrak>...J bul&lo ben! reIpOCIil'dy.
'M
Tallit 1: Descripti"" awUt"'" fo, tl>e di!U.nCC bclwccn bYlfalo locatiuno ono.I the e[,os..











ln th. !\fric"" bYrraJo di.t,ibulion mlIJl61he a$$Umpli~ .... lhatllle~ ia no kDOWD
millJ"tory pattern data 0' p<>pulation growtb pIllicm mcwJcl ".ailabl. fl)t M,kan buffalo,
Arne,," bulfalo ,hifu; ~'" ",,,,anal whe« in the wintel" the}' do nut 110 funllet Iha.
1 kilomelJ'e fmm w~l~~. ond the impact of \he tmn>fronti., OOl\Jel"iaUOn "","'
and ,..,...ji.<tribution ofwildlife ,peei'" i. noo: _"t"" for in the model.
l'Rlli.lMIKAItY RESULTS AND DlseL"SSIOS
1110 aRa of o.û J*Uk ..... 1JS91.56 oquue kiJcIIlctraI ond UcI 00906
..tt"(2OO'l<:aIMIS)I'Y wrl"noteof~ty6...kpa""""'~
l'he...,. of ...--....11Inds was 27011.70,......, kilorncttts and hrod 637 1&2 canl<
(~ ..........) liY" • 11OOkult; ..., of ''l'I'''''''imaœly 24 ..nie pa" ...., tiJ<lmow.
lllc IlOCkiDg rare for llwannah WU apprw"",alOd 10 6 for toflUI""tiaJ J*Ull and 2A
for cornmunallanlk We a.umod lha! W-1andI.....,.,ld My. doubN lM 6IOClriT1ll m.
of IInnnah. The mapt "'" no! presenred Ilote \>cca.... lboy may affi:r;l ,obsequon!
publication in J'O"rrewicwj<>Umal•. Tbo ~uhinllm,1" can be llSOd tu idonlify S.ographie
l""'.tio", w;th hillhe't O<,unta fOT c.nle and Africiln b\,lfah Th;, i, imponant becau",
locat;oo, w;th high counts of t;vc<toà may baye hillh", c<:<lItornic loslfl'S during l'MD
""lbn:.1o. The l'ClWlting ""'l>l' con allO be ullC<l in~..ion modell 10 .va!ual.
"l'adal and temporal •••"", oftl>e oolbrul<.
TIIia 'OIt could .... Ile 1'0Hibic wilhouI-"p·.., {j"., D<.lhIcmo'. Dr. de KIerk.
Or Ik~ Md o.. ny-. ..,t11 tIIo l''abonol 'Iat,;,_y Sc...ica~);
ln!. Smllh ",iIh SoudI Afncal NatiooaI l'artlt and Ik Deœ Man. "'\III~
of ""...""""""tal Affill.1'I and Towism {IlF.....n for prowidmll wllh n:In:lIpCll:li"" GIS
doll and expert opuuon wben ncedo:d. Thls.....,n. wu ""flPO'I<ld by the McMillian
Fou.....li'"' and 1nl«M~onaI Educ:aûon Fee or the Te....MM Uni.......lly.
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